Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 2002-01 8856 

(43)Date of publication of application : 22.01.2002 



(51)Int.CI. 



B29C 33/02 
B29C 35/02 
// 829K 21:00 
B29K105:24 
B29L 30:00 



(21 Application number : 2000-212434 
(22)Date of filing : 1 3.07.2000 



(71) Applicant 

(72) Inventor : 



YOKOHAMA RUBBER CO LTD:THE 

OKUDA MASAYUKI 
SOMA MASAHIKO 
SAKAUSH1 TAKEHIKO 



(54) TIRE VULCANIZING MACHINE AND METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a tire vulcanizing 
machine and method for enabling the lowering of a carcass lift 
ratio while preventing the biting of rubber at the time of mold 
closing. 

SOLUTION: The tire molding machine is equipped with a 
plurality of segments 2 having a sector mold 1 mounted 
thereon, plates 4, 6 having molds 3, 5 mounted thereon and a 
bladder 13. The molding machine is constituted so that the 
segments 2 are separated from the upper mold plate 6 to be 
mounted on the lower mold plate 4. The segments 2 are 
constituted so as to freely expand and contract in a tire 
diametric direction and a type P equipped with mutually parallel 
dividing surfaces as the segments 2 and a type R equipped with 
dividing surfaces matched with the type P are alternately 
arranged. In this tire vulcanizing machine, a green tire T is 
inserted in the molds and the segments 2 of the type R are 
closed up t a predetermined position and, subsequently, the 
segments 2 of the type P are closed while slid to the segments 
2 of the adjacent type R and the green tire T is vulcanized while 
pressed from its inner surface side by the bladder 13. 
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* NOTICES * 

C 1 

JPO and NCZPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Two or more segments equipped with the sector mold which fabricates the tire-tread section, The 
female mold plate and punch plate which equipped with the bottom mold and upper mold which fabricate 
the tire side section, respectively, While having an internal pressure load means to press a tire from an inside 
side, separating said segment from a punch plate, carrying in a female mold plate and constituting each 
segment free [ expanding and contracting ] in the direction of the diameter of a tire The tire vulcanizer 
which has arranged by turns the 1 st type mutually equipped with the parallel parting plane as these 
segments, and the 2nd type equipped with the parting plane adjusted in this 1 st type. 
[Claim 2] The tire vulcanizer according to claim 1 which formed two or more actuators which drive said 
each segment in the direction of the diameter of a tire. 

[Claim 3] The tire vulcanizer according to claim 1 or 2 which is the bladder to which said internal pressure 
load means can expand freely by the tire inside. 

[Claim 4] Two or more segments equipped with the sector mold which fabricates the tire-tread section, The 
female mold plate and punch plate which equipped with the bottom mold and upper mold which fabricate 
the tire side section, respectively, While having an internal pressure load means to press a tire from an inside 
side, separating said segment from a punch plate, carrying in a female mold plate and constituting each 
segment free [ expanding and contracting ] in the direction of the diameter of a tire The tire vulcanizer 
which has arranged by turns the 1st type mutually equipped with the parallel parting plane as these segments 
and the 2nd type equipped with the parting plane adjusted in this 1st type is used. Insert the Green tire into 
said mold and the segment of the 2nd type is shut to a predetermined location. Subsequently, the tire 
vulcanization approach vulcanized while pressing said Green tire from an inside side with said internal 
pressure load means after shutting to said predetermined location, sliding the segment of the 1st type to the 
segment of the 2nd adjoining type. 

[Claim 5] The tire vulcanization approach according to claim 4 of having set up the rate of a carcass lift in 
said Green tire to 0.6 - 3.5%. 

[Claim 6] The tire vulcanization approach according to claim 4 or 5 which is the bladder to which said 
internal pressure load means can expand freely by the tire inside. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the vulcanizer and the vulcanization approach for vulcanizing a pneumatic 
tire, in more detail, this invention enables decline in the rate of a carcass lift, and relates to the tire 
vulcanizer and the tire vulcanization approach which made it possible to prevent rubber **** at the mold 
closure time moreover. 
[0002] 

[Description of the Prior Art] The bag made of rubber called a bladder inside the Green tire (non- vulcanized 
tire) supplied to mold is inserted, shaping of a tire is performed by the bladder, mold is shut from the 
condition, and he expands a bladder further, and is trying to force the Green tire on a mold inside in the 
usual tire vulcanization. At this time, when the Green tire of a shaping condition is too large, mold will put a 
part of Green tire at the mold closure time, and the so-called rubber **** will occur. In order to prevent such 
rubber ****, the outer diameter of the Green tire of a shaping condition was made smaller enough than the 
bore of mold, and it has set up greatly, the outer-diameter expansion coefficient of a carcass lift, i.e., the 
rate, of the carcass in the part and the Green tire. 

[0003] However, when the rate of a carcass lift was large, the tension of a carcass code became high beyond 
the need, and there was a problem that the carcass code under a belt carried out a skew according to include- 
angle change of a belt. Therefore, to make low the rate of a carcass lift at the time of vulcanization as much 
as possible is desired. 

[0004] On the other hand, while equipping JP,62-270308,A with the rigid core which supports the Green tire 
from an inside side, the tire vulcanizer with which all the metal mold components containing two or more 
segments which fabricate a tire tread have a configuration which serves as relation mutually slid between the 
culminations of sealing actuation of a segment is proposed. In this tire vulcanizer, since the rigid core is 
used, the rate of a carcass lift is 0%, and since it has a configuration which serves as relation which all the 
metal mold components moreover slide mutually, rubber **** is not produced. 

[0005] However, after the tire configuration member which contains a carcass at the time of tire shaping as 
the rate of a carcass lift is 0% had slackened, when it is stuck, a tire will vulcanize in the condition as it is. 
Consequently, there was un-arranging [ that produced slack in a carcass code, the tension difference 
between carcass codes became large, or the contraction effectiveness of the belt-cover layer which consists 
of a nylon code which carried out orientation to the tire hoop direction became inadequate in a product tire ]. 

[0006] And since the volume of the cavity between a rigid core and metal mold was fixed, it is indispensable 
to set up the amount of rubber of the Green tire strictly, and adjustment of the amount of rubber is very 
difficult, and expansion of the rubber accompanying the temperature rise at the time of vulcanization caused 
the very big pressure buildup, and there was a possibility of damaging metal mold with the pressure. 
Therefore, the tire vulcanizer using the above-mentioned rigid core was lacking in practicality. 
[0007] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the tire vulcanizer and 
the tire vulcanization approach which enabled decline in the rate of a carcass lift, and made it possible to 
prevent rubber **** at the mold closure time moreover. 
[0008] 

[Means for Solving the Problem] The tire vulcanizer of this invention for attaining the above-mentioned 
purpose Two or more segments equipped with the sector mold which fabricates the tire-tread section, The 
female mold plate and punch plate which equipped with the bottom mold and upper mold which fabricate 
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the tire side section, respectively, While having an internal pressure load means to press a tire from an inside 
side, separating said segment from a punch plate, carrying in a female mold plate and constituting each 
segment free [ expanding and contracting ] in the direction of the diameter of a tire It is characterized by 
having arranged by turns the 1 st type mutually equipped with the parallel parting plane as these segments, 
and the 2nd type equipped with the parting plane adjusted in this 1st type. 

[0009] Moreover, the tire vulcanization approach of this invention for attaining the above-mentioned 
purpose Use the above-mentioned tire vulcanizer and the Green tire is inserted into mold. After shutting the 
segment of the 2nd type to a predetermined location, and shutting to said predetermined location, sliding the 
segment of the 1st type to the segment of the 2nd adjoining type subsequently, It is characterized by 
vulcanizing pressing said Green tire from an inside side with an internal pressure load means. 
[0010] In the tire vulcanizer equipped with an internal pressure load means to press a tire from an inside 
side, in this invention As two or more segments arranged annularly, the 1 st type mutually equipped with the 
parallel parting plane and the 2nd type equipped with the parting plane adjusted in this 1st type are arranged 
by turns. The rate of a carcass lift of the Green tire can make it fall, since it shuts sliding the segment of the 
1st type to the segment of the 2nd adjoining type, preventing rubber **** by mold certainly. Consequently, 
it can prevent that avoid that the tension of the carcass code in a product tire becomes high beyond the need, 
and the carcass code under a belt carries out a skew according to include-angle change of a belt. 
[001 1] Moreover, since an internal pressure load means to press not a rigid core but a tire from an inside 
side is used as a base material of the Green tire, few rates of a carcass lift can be given to the Green tire, and 
the slack of a tire configuration member can be spread. And since the above-mentioned internal pressure 
load means absorbs fluctuation of the amount of rubber of the Green tire, and expansion of the rubber 
accompanying the temperature rise at the time of vulcanization, strict adjustment of the amount of rubber 
becomes unnecessary, and breakage of the metal mold by the pressure buildup can be prevented. 
[0012] In this invention, it is desirable to form two or more actuators which drive each segment in the 
direction of the diameter of a tire in a tire vulcanizer, and to make each segment operational independently. 
Moreover, although it is desirable to use the bladder which can expand freely by the tire inside as an internal 
pressure load means, you may be the bladder loess structure where only the gaseous pressure was used. 
Furthermore, it is desirable to choose 0.6 - 3.5% as a rate of a carcass lift in the Green tire. In addition, the 
rate of a carcass lift is a growth rate of the carcass outer diameter in the last tire configuration over the 
carcass outer diameter in shaping drum lifting. 
[0013] 

[Embodiment of the Invention] Hereafter, the configuration of this invention is explained to a detail with 
reference to an attached drawing. 

[0014] Drawing 1 - drawing 3 explain the tire vulcanizer which consists of an operation gestalt of this 
invention. As shown in drawing 1 , the tire vulcanizer of this operation gestalt is equipped with the segment 
[ two or more (eight or more pieces and even pieces) ] 2 equipped with the sector mold 1 which fabricates 
the tire-tread section, the female mold plate 4 equipped with the bottom mold 3 which fabricates the lower 
tire side section, and the punch plate 6 equipped with the upper mold 5 which fabricates the upper tire side 
section. The bead rings 7 and 8 which fabricate the tire-bead section, respectively are attached in the bottom 
mold 3 and the upper mold 5. 

[0015] Two or more segments 2 are annularly arranged on the female mold plate 4 so that the tire-tread 
section may be surrounded, and along with the rail 9 prolonged in a radial in this female mold plate 4 top, 
sliding of the direction of the diameter of a tire of them is attained. Each segment 2 is equipped with the 
engagement arm 10 extended towards the direction outside of the diameter of a tire, and is engaged in an 
actuator 1 1 to this engagement arm 10. The actuator 1 1 consists of cylinder 1 la, piston rod 1 lb which are 
expanded and contracted to this cylinder 11a, and engagement section 1 lc attached at the tip of this piston 
rod 1 lb. By making piston rod 1 lb expand and contract in the condition of having made engagement section 
11c engaging with the engagement arm 10 of a segment 2, this actuator 1 1 drives each segment 2 in the 
direction of the diameter of a tire. 

[0016] The punch plate 6 moves in the vertical direction independently [ a segment 2 ], and it estranges to 
the fixed female mold plate 4. Moreover, although the annular container ring 12 is arranged at the periphery 
side of a segment 2, this container ring 12 also moves in the vertical direction independently [ a segment 2 ]. 

[001 7] Crevices 2a and 2a are formed in the wall surface which contacts the female mold plate 4 and the top 
plate 6 of a segment 2, respectively. On the other hand, Heights 4a and 6a are formed in the side face which 
contacts the segment 2 of the female mold plate 4 and the top plate 6, respectively. Therefore, in mold 
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closing, Crevices 2a and 2a and Heights 4a and 6a are engaged mutually, and oppose mold internal pressure. 

[0018] The main device 14 for operating the bladder 13 (internal pressure load means) made of rubber 
which can expand freely by the tire inside is arranged in the mold center position. This main device 14 is 
equipped with the grasping members 17 and 18 with which the medial axes 15 and 16 and these medial axes 
1 5 and 1 6 of the double pipe structure extended to tire shaft orientations were equipped, respectively, and 
these grasping members 17 and 18 grasp the edge of a bladder 13. 

[0019] Thus, while the main device 14 constituted makes a medial axis 16 project from a medial axis 15 and 
makes the direction inside of the diameter of a tire reduce a bladder 1 3 at the time of receipts and payments 
of a tire, in mold closing, it contains a medial axis 16 in a medial axis 15, and extends a bladder 13 to the 
direction outside of the diameter of a tire. Moreover, in mold closing, the grasping members 1 7 and 1 8 are 
close to the bead rings 7 and 8, respectively, and form airtight space in the tire inside. Through tube 17a 
which is open for free passage to the mold exterior is drilled by the grasping member 17, and the bulb 19 is 
attached in this through tube 17a. Therefore, it is possible to introduce the pressurization medium heated 
[ steam ] in the bladder 13 through a bulb 19 and through tube 17a. 

[0020] As shown in drawing 2 and drawing 3 , two or more segments 2 include Type P (the 1st type) 
mutually equipped with the parallel parting plane, and the type R equipped with the parting plane adjusted in 
Type P (the 2nd type), and the segment 2 which consists of these types P and R is arranged by turns. The 
segment 2 of Type R is shut to the predetermined location of the direction of the diameter of a tire at the 
mold closure time, and it is made to shut to a predetermined location, sliding the segment 2 of Type P to the 
segment 2 of the adjoining type R subsequently. Thereby, a mold closure activity can be done, preventing 
rubber **** by mold certainly. And since he is trying to push in Type P mutually equipped with the parallel 
parting plane at the end, Types P and R can be operated independently, respectively and it is possible to 
control a mold closing motion activity easily. 

[0021] In addition, as long as it is in the condition that the segment 2 of Type P slides to the segment 2 of 
Type R in a mold closure culmination, especially actuation of Types P and R is not limited. For example, 
after closing Type R, you may make it close Type P by beginning to shut Types P and R to coincidence, and 
making the mold closure rate of Type R quicker than the mold closure rate of Type P. Moreover, it is begun 
at the same rate to shut Types P and R to coincidence, and after suspending Type P on the way and 
completing eye mold closure of Type R, you may make it shut Type P. 

[0022] Next, how to vulcanize a pneumatic tire using the tire vulcanizer mentioned above is explained. First, 
where mold is opened, the Green tire T is set on the bottom plate 1, and after giving slight internal pressure 
to a bladder 13 and carrying out shaping of the Green tire T, the punch plate 6 is dropped to the female mold 
plate 4 side. Subsequently, the drive of an actuator 1 1 performs eye mold closure of a segment 2. It is made 
to shut to the predetermined location of the direction of the diameter of a tire, after shutting the segment 2 of 
Type R to coincidence to the predetermined location of the direction of the diameter of a tire as the 1st step 
at this time, as shown in drawing 2 , sliding the segment 2 of Type P to the segment 2 of Type R which 
adjoins coincidence as the 2nd step. And after changing into the condition of having raised the internal 
pressure of a bladder 1 3 further and having forced the Green tire T on the mold inside, mold is heated with a 
predetermined heating means and the Green tire T is vulcanized. 

[0023] Since it shuts according to the above-mentioned tire vulcanization approach, arranging by turns Type 
P mutually equipped with the parallel parting plane, and the type R equipped with the parting plane adjusted 
in this type P as two or more segments 2, and sliding the segment 2 of Type P to the segment of the 
adjoining type R, rubber **** by mold can be prevented certainly. Therefore, you can set up more greatly 
than before the outer diameter of the Green tire T in a shaping condition, and the rate of a carcass lift in the 
Green tire T can make it fall. Consequently, it can prevent that avoid that the tension of the carcass code in a 
product tire becomes high beyond the need, and the carcass code under a belt carries out a skew according to 
include-angle change of a belt. 

[0024] Moreover, since the bladder 1 3 made of rubber which can expand freely by the tire inside as an 
internal pressure load means is used, few rates of a carcass lift can be given to the Green tire T, and the slack 
of a tire configuration member can be spread. And since a bladder 13 absorbs fluctuation of the amount of 
rubber of the Green tire T, and expansion of the rubber accompanying the temperature rise at the time of 
vulcanization, it becomes unnecessary to adjust the amount of rubber strictly, and breakage of the metal 
mold by the pressure buildup can be prevented. 

[0025] The rate of a carcass lift in the Green tire T of setting up to 0.6 - 3.5% is good. There is a possibility 
that the operation which spreads the slack of a tire configuration member as this rate of a carcass lift is less 
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than 0.6% is not acquired, but tread both ends contract, the tension of a carcass code will become high 
beyond the need if it exceeds 3.5% conversely, and the carcass code under a belt may carry out a skew 
according to include-angle change of a belt. 

[0026] In the above-mentioned tire vulcanizer, since each segment 2 has the actuator 1 1 which became 
independent separately, even if it is the case where a calfskin vulcanizes an a large number tire like a 
studless tire, it becomes easy to remove a product tire from mold, and there is an advantage that damage on 
the calfskin shaping bone planted in the adhesion metallurgy mold of the product tire to metal mold etc. can 
be prevented. 

[0027] In addition, by this invention, although the above-mentioned operation gestalt explained the case 
where the bladder made of rubber was used as an internal pressure load means, an internal pressure load 
means will not be limited, especially if the load of the pressure can be carried out from an inside side to a 
tire. For example, it is also possible to make it the bladder loess structure where removed the bladder from 
the structure of the above-mentioned operation gestalt, and only the gaseous pressure was used. 
[0028] 

[Effect of the Invention] Two or more segments which equipped with the sector mold which fabricates the 
tire-tread section according to this invention as explained above, The female mold plate and punch plate 
which equipped with the bottom mold and upper mold which fabricate the tire side section, respectively, 
While having an internal pressure load means to press a tire from an inside side, separating a segment from a 
punch plate, carrying in a female mold plate and constituting each segment free [ expanding and 
contracting ] in the direction of the diameter of a tire The tire vulcanizer which has arranged by turns the 1 st 
type mutually equipped with the parallel parting plane as these segments and the 2nd type equipped with the 
parting plane adjusted in this 1st type is used. Insert the Green tire into mold and the segment of the 2nd 
type is shut to a predetermined location. Subsequently, after shutting to a predetermined location, sliding the 
segment of the 1st type to the segment of the 2nd adjoining type, Since it vulcanizes pressing the Green tire 
from an inside side with an internal pressure load means, the rate of a carcass lift can be reduced preventing 
rubber **** at the mold closure time. 

[Translation done.] 
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